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I' -INTRODUCTORY REMARKS. 

It is foreign to our intention to augment the number 
of pages in this treatise by preliminary observations, w 
shall therefore mention briefly the design of its publica. 
tion. Having been for a few years past engaged in 
teaching the science of Mathematics, and more recently 
on an abbreviated method, by cancellation, an<i 
perceiving that the minds of all were not sujQicient. 
ly capacious to understand the more intricate and com- 
plicated parts of that interesting and useful science, 
which tends to discipline, invigorate and enlarge the 
powers of the mind, and wishing to facilitate and render 
more comprehensive its elucidation, and believing that a 
bi collection of propositions under the various rules used in 
^ mercantile transactions with suitable explanation, bound 
in a compendious form, which could be perused at pleasure, 
^ would tend to dispel from the mind those clouds of ob. 
scurily and uncertainty, and thereby greatly enhance its 
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7 intrinsic value, we therefore devoted the few leisure mo* 

ments we had to its compilation, and deem the reasons we 

have mentioned a sufficient apology for its presentation* 

to the citizens of an enlightened republic. 

James H. Poster, Reuben Portbb, Js. 

GENERAL RULE. 

Phice the figures as directed at the commencemerU of 
each rule, and then cancel on opposite sides of the perpen* 
dictdar line, all equal ciphers, figures and numbers. If 
you can divide vyith a figure or number from one side into 
the other, cancel both numbers, and the quotiehtmll remain 
on the side of the greater number. Then multiply thefig-, 
ures thai remain on the right hand side of the line for a 
dividend, and those on the left for a divisor. The quotient 
will be tJie answer. Should the divisor exceed the dividend 
the answer is a fraction. 
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Rnut. — Place the several constituents of the given commodilf 
on the right hand side of the perpendicular line, and the num. 
ber next inferior to that in which we wish our answer, oh the left 
kand side. 

Proposition 1. A gentleman purchased 24 yards of 
doth, at 3 shillings per yard. Required the cost in 
dollars and cents, New York currency, 

Ans. 9 dollars. 
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1 



$ 9 Ans. 

2. Purchased 36 yards of satin at 4s. 6d. p«r 
yard. Required the cost in dollars and cents. New 
England currency. . Ans. 27 dolif . 

3. A gentleman bought lOS pounds of tea, at 7s. 
6d. per pound. What was the cost in dollars and 
cents, New Jersey currency. Ans. 108 dolls, 

4. Required the cost of 28 pounds of young hyson 
tea, at 6s. 8d. per pound, in dollars and cents. South 
Carolina currency. Aus. 40 doll«. 
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5. A man bought 3 hogsheads of melasses, each 
hogshead contained 120 gallons, at Is. 8d. per gal- 
lon. Required the cost in federal money, New 
York currency. Ans. 75 dolb. 

6. A geqtleman purchased 8 hogsheads of oil, each 
hogshead contained 140 gallons, at 6s. 2d. per gal- 
lon. Required the cost in federal money, New Eng- 
land currency. Ans. 11511 dolls. 

7. Purchased 4 pieces of cloth, each piece con* 
taining 30 yards, at Is. 4J. per yard. Required the 
cost in federal money, New Jersey currency- 

Ans. 21idoll9. 

8. A gentleman bought 2 bales of cloth, each 
bale contained 42 pieces, and each piece 30 yards^ 
at 2s. 6d. per yard. Required the cost in federal 
money, South Carolina currency. 

Ans. 1350 dolls. 

9. A gentleman purchased 12 hogsheads of melas- 
«es, each hogshead contained 120 gallons, at 3s. 4d. 
per gallon, and paid for the same with cloth, at 6s. 
8d. per yard. Required the number of yards he gave 
in exchange. Ans. 720 yards. 

10. A merchant bought 12 tons of iron, at 4d. per 
|iound and paid for the same with mehisses, for which 
he was allowed 2s. 4d. per gallon. Required the 
number of hogsheads he gave in exchange, allowing 
each hogshead to contain 80 gallons. 

Ans. 49. 

11. A gentleman purchased 6 tons of bar iron, at 
^d. per pound, (New York currency,) and paid for 
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the same with candles, for which he was allowed 

l6s- (New England currency,) per box. How 

many boxes of candles were required ? 

Ans.336. 

12. A philanthropist distributed a certain amount 
of money among 42 poor widows, giving them each 
4s, 2d. Required the amount of his distribution in 
federal money, S. Carolina currency. 

Ans. $37 60. 
IS. Supposing the circumference of a wheel to be 
16 feet, how many times will it revolve in going from 
Boston to Dedham, the distance being 10 miles ? 

Ans. 3620 times. 

14. How many times did Captain Cook sail the 
length of his vessel in circumnavigating the globe, 
the circumference being 24,800 miles, and the length 
of the vessel 240 feet 7 Ans. 646600 times. 

15. The circumference of a large wheel is 36 feet^ 
and that of a small one 18 inches. How many 
more revolutions will the latter make than the for- 
mer, in going from Schenectady to Rochester, the 
distance being 140 miles ? Ans. 472 266. 

16. The distance from Lowell to Boston is 26 
miles, allowing the average width of the road to be 
4 rods, how mtny acres would be contained therein ? 

Ans. 208 acres. 
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REDUCTION OF CURRENCIE?. 



To clmngepOuncU shillings (^nd pence into dollars anddi. 

Rule. — Place the nimibcr of pounds given, on the riglK 

hand side of the perpendicular line, then see the proportion of 

•^^nited States' money, and place the number of pounds in that cur. 

rency'on the left band side, and the equality of dollars on the 

tight. 

Prop. 1; Rediico £160, New York currency, to 
fideral money* Ans.$400. 



£-2 



160 — 80 

5$ 



400 $ Ans. 

2, Reduce £ 240, New Jersey currency, to fedtf- 
tal money. Ans, $ 640. 

3. Reduce £ 243, New Jersey currency, to fede- 
fal money. $ 648. 

4, Reduce £ 140, South Carolina currency, to fede- 
ral money, $600. 

5. Reduce £560, South Carolina currency, to fed- 
eral money. $ 2400. 

6, Reduce £ 27, New England currency, to federal 
money. $ 90» 

7. Reduce £80, New York currency, to federal 
money. 6150. 
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S. Reduce £ 45 I2s. New Jersey currency, to fede- 
ral money. • l2l 60. 

9. Reduce £112, Georgia currency, to federal 
money. 9 480, 

To cTiange dollars and cents to pounds, shillings and penes* 

R(7LK. — Place the number of dollars given, on tbe right hand 
side of the perpendicular line, then set the proportion of United 
States' money, and place the number of dollars in'that currency on 
the left hand side, and the equality of pounds on the right. 

Prop. 1. Reduce $648 to pounds, New Jersey cur- 
rency. Ans. 243 pounds. 



-^ 



648 — 81 
3£ 



£243 Ans. 
t. Reduce 8450 to pounds, New York currency, 

Ans. 180 pounds. 

3. Reduce 1> 360 to pounds, New England cur- 
rency. Ans. 108 pounds. 

4. Reduce 8 240 to pounds. South Carolina cur- 
rency. ^ Ans. 56 pounds, 

5. Reduce 9 580 to pounds, Canada currency. 

Ans. 145 pounds. 

6. Reduce 8 643 85T to pounds, South Carolina 
eurrency, Ans. 150 pounds. 

7. Reduce 8141 to pounds. New England cur- 
rency. Ans. 42je 6s. 

i. Reduce 8 260 to pounds, Canada currency. 

Ans. 62£ 10s. 
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9. Reduce $ 125 60 to pounds, New Jersey eur- 
rency. Ans. 47£ 2s. 

10. Reduce $ 475 75 to pounds, New York cur- 
rency. Ads.190£ 6s. 

11. Reduce ^J 75 to pounds, New England cur- 
jrency. Ans. 22 £ 10s. 

12. Reduce $ 384 to pounds, Nova Scotia currency. 

Ans. 96£. 



MULTIPLICATION OF FRACTIONS. 



Bulb. — In the Multiplication of Fractions, place the numeral 
tors, both of the multiplicand and multiplier,on the right hand lid* 
«f the perpendicular line, the denominators on the opposite sid*. 

Problem 1. Multiply | of f of J by }g. 



Solution. 



-3 

-5 
-4 



2- 
4- 
3^ 



3-6-12 I IQJS^ 
9. Multiply ^ by J. 



8. 
4. 
5. 
C. 
H. 
8. 



a 
It 

ti 
it 
u 



Joffbyt. 
♦ byiof f. 

i of i of f by i of J. 

tof «Aof |of Ibyfof f 



Ans. i. 
Ans. ^. 
Ans. i. 
Ans. ^. 

Ans. ^. 

Ans. at. 
Ans. ^. 



j^ of I of I of I by f of ^of 1^. Ans. h 



iiui.TiPi.rcATiox or nucnom. 
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12. 
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14. 
16. 
16. 
17. 

18. 
1». 
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9. Multiply i ol S of t by i of K Ans. 1^ 

10. « 1 of ? of t of i of f by f of 3. Ans. 1. 

11. ^ foflofjofibyioffof^oflO. Ans. J. 
i of f of 3J by I of ? of 5. Ans. i. 
I of f of * of 4i by ^ of 3^ of j^. Ans. I. 
2i of f of 8 by 3i of T?3 of I of 4. Ans. 96. 
^ of J of t of 3^ of f by 4t of ,\. Ans. 3^^. 
4|byJJofi. Ans. 1. 
3^ off by ^ of I of 4. Ans. 1. 
5f of f of ^ by i of 8. Ans. 4f 
2f of ^of I of ^ by 4 and I off. Ans.f 

20. What will 2i lbs. of beef cost at 1 1 cents per lb. t 

Ans. 2| cts. 

21. Required the cost of 3| lbs. of pork at 4$ cents 
per lb. Ans. 16 cts. 

22. Required the cost of j^ of f of 3| yards of tape 
at 2^ cents per yard. Ans. 1] cts. 

23. What will | of | of t of 2^ yards of ribbon cost 
■t l^f 5{ cents per yard 7 Ans. 4|| cts. 

24. A gentleman purchased f of | of i of 7 yards of 
eassimer at | of 3 aollars per yard, Required the 
cost. Ans. t of a dollar. 

- 26. Required the eost of | off off of | of 6 J yards 

of satinet at ^ of } of 3f dollars per yard. 

Ans. 2i dollars. 

26. Required the eost in debars and cents of | of } 
of {of t of f of { of ^ of 4| yards of broadcloth atf 
of A of J of J2 of -A ojf 8 J dollars per yard. 

Ans. • 1 31^. 

27. WhalwiUtoff oliofiofAoff of2|yard# 

la 
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of cloth cost in dollars and cents, at j of |J of | of 11!| 
dollars per yard ? Ans. $ 2 50. 

28. Required the cost in dollars and cents of | of-^a 
of-r*, ofHof^^Jof JJofSJof^of gof lofyVof i% of 
^ of I of a yard of pilot cloth, at i of ^ of £ of J of 
3i of J of 5 of 3J of ,^o of a dollar per yard. . 

Ans.«0.00.16C+. 

S9. A gentleman purchased ^ of -^^ of J of | of J of 
4t of ft (^ i of a yard of broadcloth at | of ^ ol ^ of 
8 dollars per yard. Required the cost in dollars and 
ctut*. Ans. 9 18 61+. 



DIVISION OF FRACTIONS. 



■iTLi. — Id the DiTiiion of Fraclioaa, place tlia a 
iha diTidead, luid ihe denomiiuilara of the diriior on iha righl 
hand aideof the pvrpendicDlarline j and ibe denoninalota of tba 
4ivid«nd, and iha Dumeralor* of tbe diTJior on the Uft hand aide. 



Problem 1. Divide i of * by i of?. 


Solution. -6 
6 
I 
3 


1 

S- 

6- 

3 Am. I(. 


5. Dlviae 1 by J. 


Am. 3. 
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ft. Divide J by J. 



6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 
16. 

17. 

18. 

19. 



(( 



(I 



it 



It 



(I 



IC 



c« 



a 



<t 



it 



II 



M 



i of I by J. 
ibyiofi. 
fofjbyiofi. 
I of I by f of 5. 
ioffby jof 6. 
f off off by i of 2. 
6 by i of I off 
iof3byiof2. 
lof 2byiof3, 

H by 4. 

2ibyiof5. 

iof5by2i. 
3|ofl0by 10. 



Ans.lJ. 

Ans. 1. 

Ans. 1. 

Ans. 3fi. 

jCxHS. 'BfT* 

Ans. Ij 

Ans. ^. 

Ans. 30. 

Ans. 21i. 

Ans. i. 

Ans. i. 
Ans. 1. 

Ans. 1. 

Ans. 3i. 

Ans. A. 



|ofiof4by2J. 

20. 18 men purchased i of i of | of J of 24 yards 
of cloth and divided it equally. Required the share 
of each. Ans. ^^of a yard. 

21. 4 men bought ^ off off of 4i pounds of sugar, 
and divided it equally between them. Required the 
•hare of each. AnS. ^ of a lb. 

22. i of f of f of J of 8 yards of calico were pur- 
chased by J off of i of -J^ of 40 men, and each shared 

equally. Required the share of each. 

Ans. f of a yard. 

23. The ship Constellation was purchased by i of 
f off offoffoff of Jof I of 720 men for f of A 
rf f of f of V> of f of T^^ of If of? off off of 80 000 
dollars, and each paid equally. Required th« 
amount each paid. 



24. t of^ of ^ of g of J off of} V^ of 24 men built 
a house for i of ^ of | of f of jf of -^jy of V of J of f 
off of 41 o[-^, off of i J of J of J of 1300 dollars, 
and each received «iually. Required the amounl 
each received. 

25. iofioff off ofiof4ofiof64 men freighted 
the ship Constantinople, bound for Monte Video, in. 
South America, with tea, coffee and spice, the value 
ofwhichwas^ofioffof A of ^^ ofi of ^oft of t 
of 24 000 doilaw, and each freighted equally aa to 
Talue. Required the amount each received, allowing 
that each gained asiimequalto iof i of # of A of t 
•f V of i of the value of the cargo. 



MULTIPLICATION AND DIVISION 09 
FRACTIONS COMBINED. 



Problem 1. Multiply f of .J of f of ■} of | by 4| 
and divide theprodtict by J of i^ of -foff-off ofiof 
A of 70. Ans. fW. 

2. Multiply i of 3 by i, and divide the product 
by i of i*. of A of i of 4. Ans. li«, 

3. Multiply^ of A of f of ft o[^ of 3f, by* of* 
of A of * of i of ft and divide the product by 4 of 
foffof Aof4t. Ana. ,mt.. 
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4. Multiply i of A of i of A of i of f ^ by } of 
8 A of -J of tJ of f of ^^, and divide the product by I 
of ft of U of A of 14. Ans. jftWft. 

6. i of i of f of i of 7.20 men purchased the ship 
Constellation for i of A of iof ^ of A of A of 80,000 
dollars, and paid equally. Required the amount 
each paid* Ans. 11 11,1 + 

6. Multiply i of ^ of i of i of ♦ of* by iof * of 
f of A of f and divide the product by f of f 3 of 

A of i. 

7. Multiply i of 2 by li and divide the product 
by i of i off off of i of i of 160. 

8. Multiply * of i of A of ii of 4f of 14 by t off 
of I of f of 4, and divide the product by A of i of -V^ 
of 8. 

9. Multiply 4i of A of * of + of Si of A of A of 
9i of ^ and divide the product by 6i of A of i of f 
of 9. 

10. Multiply 3i of ^ of A of i of i of -f of | of 2i 
off by 7iofV of 2, and divide the product by f of 
f of i of 8t of A of 4f of A of 8. 

11. Multiplyiof-rtof AofVofaioffoffofW 
by t of A of f of V of 2i off, and divide the product 
by + offoffoffofe. 



SINGLE RULE OF THREE. 



RuLc — In the Single Rule of Three ihere aro ti 
ibfl Bame denominaiion, ihe one a demand, the oiher ■ 
Plica the demind an the right hand aide of the line, and the anp- 
poeilioa on (be Itft hand eide. The remaining leim hoing of tfaa 
iatne denomination as thai In which we wish our answer, ii placed 
on Ihe right hand side of the line lastly. 

Should the effect of the cause be required, (he queetion ii di. 
bict; but if ihe coafe be required, (ha question ii intihw, ind 
and in thit caie all poailions of the cauia change pleetl ovsr lb* 
Una. Obierre lbs effect neTer chanfes place, nellber Iba aDamr 
nquired. 

N. B. — Cauiea are men, horsei, time, rears, dar>, hours, cap. 
ital or aum, Ac. The effecl is ibei which ii produced by Iha 
aauMB i« the work done, the grain consumed, (he distance! trar. 

Proposition 1. If 3 yards of doth coat 7 dollars, 
how many dollars will 9 yar(]s cost ? Ana. 821. 



Solution, 



8-3 



21 Ana. 



t. Whatwill 12 pounds of sugar cost if 4 poundi 
cost 35 cents ? .Ans. 81 05 cents. 

3. If 3 yards of cloth cost 16 dollars, how many 
dollars will 12 yards cost T Ans. 860. 

4. If 8 men mow 15 acres of grass in 3 days, how 
many acres will 48 men mow, in the same length of 
''"• T Ans. 90 aerM 
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5. If 4 yards of cloth cost $8, what will 26 yards 
cost ? Ans. $52. 

G. If 2 yards of musUn cost 46 cents, what will 8 
yards cost? - Ans. $1 84. 

7. If 7 horses consume 21 bushels of oats in 3 
days, how many bushels will 3 horses consume in 
the same time ? Ana. 9 bush. 

- 8. If 28 lbs. of butter cost $5 88, what will 7 lbs. 
cost? ^1 47. 

9. If 3 yards of cloth cost $9, how many yards 
will $243 buy ? Ans. 81 yards. 

10. What will 30 lbs. of sugar cost, when 45 cents 
will buy 5 lbs. Ans. 92 70. 

11. If 20 yards cost 8120, how many yards may 
I have for $30. Ans. 5 yards. 

12. If 7 lbs. of sugar cost 5G cents, how much will 
•7 12 buy ? Ans. 89 lbs. 

13« If 3 cords of wood cost $4 35, what will 27 
cords cost ? Ans. $39 1 5. 

4 

14. If 4 yards of cloth cost $35 50, how many 
yards may be bought for $106 50 ? Ans. 12 yds, 

15. If 12 yards cost $9 72, what will 192 yards 
cost? Ans. $155 52. 

1 6. How many bushels of wheat can be bought 
for $24, when 6 bushels cost $9 ? Ans. 16 bush. 

17. If 7 lbs. of sugar cost 63 cts. what will 25 lbs. 

tost ? Ans. $2 25. 

18. If a man can travel 15 miles in 3 hours, how 

many miles can he travel in 5 hours ? 

Ans. 25 miles. 
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19. Ho\y many laborers must be employed to 
finish a piece of work in 15 days, which 5 men can 
do in 24 days? Ans. 8 men. 

20. If 12 men can build a house in 30 days, how 
many will do it in 8 days ? Ans. 45 men. 

31. If a man perform a journey in ti days, when 
the day is 8 hours long, in what time can h« do it 
when the day is 12 hours long? Aqs. 4 days. 

SS. If I lend my friend tlOO for 180 days, how 
long ought he to lend me 9450 to return tny kind' 
ness ? Ans. 40 day*. 

23. If 13 men can perform a piece of work in 35 
days, in how many days would 5 men perform the 
same work 1 Ans. 91 dayA. 

24. If 7 men do a piece of work in 16 days, how 
many men can do it in 4 days ? Ans. 28 m«n. 

25. If 20 horses eat 35 bushels of oats in a week, 
how many bushels will 8 horses eat in the same time ? 

Ans. 14 bushels. 
20. If 20 men can mow a field in 34 days, how 
many men can mow it in 8 days T 

Ans. 65 men. 

27, If 8 men can build a wall in 20 days, how 
long will it lake 5 men to build It 7 

Ans. 32 days. 

28. If 20 men can perform a piece of work in 36 
days, how many men can do it in 7 days 7 

Ans. 100 row. 



tINOLB BULB OF THBBB« Id 

S9. ir 12 oxen can eat 5 acres of grass in a week, 
how many acres will it take to keep 36 oxen the 
same time ? Ans. 15 acres. 

30. If my friend lends me $300 for 36 days, how 
long should I lend him 880 to repay his kindness ? 

Ans. 135da3rs. 

31. Suppose a man paints a house in 45 days, 
and works 8 hours a day, how long would it take 
him if he worked 9 hours a day ? Ans. 40 days. 

32. A man borrows of his friend S280| which 
he keeps 40 days ; how much must he lend his 
friend 70 days as an equivalent ? Ans. 8160. 

33. It takes 84 yards of paper that is 32 inch- 
es wide, to cover the walls of a room ; how ma- 
ny yards will it take to cover another room of ths 
same size, when the paper is 24 inches wide ? 

Ans. 112 yards. 

34. How much in length, 4^ inches broad, 
will make a foot square ? Ans. 32 inches. 

35. There is a cistern, having a pipe which will 
•mpty it in 15 hours ; how many pipes of the same 
capacity will empty it in 3 quarters of an hour ? 

Ans. 20 pipes. 

86. What is the height of a tree, whose shadow is 
180 feet, when a staff 5 feet long casts a shadow 9 
feet? Ans. 100 feet, 

37. If 12 pears are worth 21 apples, and 3 apples 
cost a cent, what will be the price of four score aud four 
pears. Ans. 49 cts. 
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38. If a field will feed 6 cows 91 days, how long 
will it feed 21 cows ? Ans. 20 days. 

39. If fifty gallons of water in one hour fall into 
a cistern containing 230 gallons, and by a pipe in the 
cistern 35 gallons run out in an hour, in what time 
will it be filled ? Ans. 15^ hours. 



RULE OF THREE BY REDUCTION. 



PKOPO»TION OF UNITED STATES MOKKY. 

C 2£^ $8 00 

In Pcnn. N. Jersey, Pel. and Maryland, < 3s. « 40 

( 9d.= 10 

C 2£.= 85 00 
In N«w York and North Carolina^ \ 2s. 60 

( 24d. « 26 

3Je=-$l0C0 

In New England and Virginia, { 3s. = 50 

18d. = 25 

7je= •30 00 
In South Carolina and Georgia, ^ 7s. = 1 50 

14d. - 25 

Rule — Arrange the numbers on the line as fnught in the Sin. 
fie Rule of Three, then reduce the first and third terms to th* 
same denomination, and the second to that in which we wish our 
answer. 

Proposition 1. If 1 pint of wine cost 10 pence, 
kow many £ will 3 hogsheads cost at that rate ? 



RULB OF THREE BY REDUCTIOX. 



SI 



Solution. 1 

1 


3- hogsbeadi 
" C3 gallons 


1 

1 

pence 3-12 

shillings -2 -20 


4- quarts 
2- pints 
10- pence 
1 shilling 
1 pound Ans. 63£. 



%, If 1 gill of cider cost 3 pence, how many 
£ will 20 gallons cost ? Ans. 8£. 

3. If one quart of vinegar cost 8 pence, how 
many £ will five hogsheads cost? Ans. 42£. 

4. If 4 pounds of nails cost 18 pence, how many 
J6 will 12 tons cost ? v Ans. 504£. 

5. If 12 tons of nails cost 504JS how many pence 
will 4 pounds cost? Ans. 18 pence. 

6. If 3 hogsheads of wine cost 63£ what will 1 
pint cost ? Ans. 10 pence. 

7. If 4 pounds of iron cost 18 pence, how many 
dollars (New England currency) will 12 tons cost at 
the same rate ? Ans. $1680. 

8. If 12 tons of iron cost 1680 dollars, (New 
England currency,) how many pence will four pounds 
cost? Ans. 18 pence. 

9. If 18 pence will buy 4 pounds, how many tons 
can be purchased for 1680 dollars (New England 
currency?) Ans. 12 tons. 

10. If 1680 dollars (New England currency) will 
buy 12 tons of iron, how many pounds can be pur- 
chased for 18 pence ? Ans. 4 pouiKis. 






. f ^ Mi k 



\rhi'. 



SS DOUBLE RVI.B or THREK. 

II. If 9 pounds' of nails cost 6 shiliogs, (New 

York currency) how many dollars will 30 tons costT 

Ans. 85600. 

13. If 8 gallons of N. E. Rum cost 4 dollars, how 

many £ (N. Y. currency) will 15 pipes cost 7 

Ans. £378. 

13. If 4 qts. of oats cost 16 pence, (New Jersey 
currency,) how many dollars will 60 busheb cost f 

Ans. 88 53 33+. 

14. If 3 pecks of beans cost 7 pence, (South Car- 
olina currency,) how many dollars will bushels ? 

Ans. 81 50. 



DOUBLE RULE OF THREE, 



COMPOUND PROPOETION. 



Rout. — Arange th« qaetiion previous to placing ibe numban 
«n th< tin* in ihe fallowinir nunnet. Let the eaaie posiais iha 
j!r*l placs, tinic or dittanct ths lecond plftco, and the renuining 
tBrm the Ihird place. Place ihote or the same name under each 
other } ihen ahouldthe hlant space fall under lhej!rie_OT Mcoad 
lermt, pUca the third and fourth terma oa the left hand aide of 
the line, and the ihroe remaining terms on the right hand eide : 
but should the blank space fall under ihe third (arm, place ihs firft 
and second term* on the Ic/t hand tide of (he line, and ibe three 




DOUBLE EVLB OF THREE* 



9* 



Proposition I. If 4 men can mow 12 acres of grass 
in three days, how many acres can 16 men mow in 
days ? 



Solution. 



-4 
-3 



16-4 
9-3 
12 



144 acres. Ans. 

% If 4 men can mow 12 acres of grass in three 
days, how many men must be employed to mow 144 
acres of grass in 9 days? Ans. 16 men. 

3. If 16 men can mow 144 acres of grass in 9 
days, how many men must be employed to mow 12 
acres in 3 days 1 Ans. 4 men. 

4* If IB men can mow 144 acres of grass in 9 
days in what time can 4 men mow 12 acres ? 

Ans. 3 days. 
5* If 16 men can mow 144 acres of grass in 
4aySy how many acres can 4 men mow in 3 days. 

Ans. 12 acres. 

(V. If 4 men can mow 12 acres of grass in 3 days 

in what time can 16 men mow 144 acres? 

Ans. days. 

7. If 8 horses consume 36 bushels of oats in 
days, how many bushels will 24 horses consume in 
12 days 7 Ans. 144. 

8* If 8 horses consume 36 bushels of oats in 9 

days, how many horses will be required to consume 

44 bushels in 12 days^ Ans. 24 horses. 



.*! 



94 DOUBLE RVLS OF THBSS. 

9« If 8 horses consume 3G bush^ of oats in f 

days, in what time will 24 horses consiinie 14. 

bushels ? Ans. 12 days. 

10. If 24 horses consiunc 144 busliels of oats in 
12 days, how many bushels of oats will 8 horses 
consume in nine days ? ^ Ans. 36 bush. 

11. If 24 horses consume 144 bushels of oats in 
12 days, in what time will 8 horses consume 36 
bushels. Ans. 9 days. 

12. If 24 horses consume 144 bushals of oats in 
12 days, how many horses will be required to con* 
sume 36 bushels in three days ? Ans, 8 horses. 

13. If 6 men can build a wall 80 feet long, 6 feet 
wide, and 4 feet high, in 15 days, how many men 
must be employed to build one 240 feet long, 8 feet 
wide and 6 feet high in 30 days? Ans. 18menf 

14. If 6 men can build a wall 80 feet long 6 feet 
wide and 4 feet high, in 15 days, in what time can 
18 men build one 240 feet long, 8 feet wide and 6 
feet high. Ans. 30 days. 

15. If 6 men can build a wall 80 feet long, 6 feet 
wide and 4 feet high, in 15 days, what will be ths 
length of that wall which 18 men can build in 30 
days, the width being 8 feet, and height feet ? 

Ans. 240 feet. 

16. If 6 men can build a wall 80 feet long, 6 feet 
wide and 4 feet high, in 15 days, what will be the 
width of that wall which 18 men can build in 30 
days, the length being 240 feet and the height being 
6 feet ? Ans. 8 feet. 



If. If men c^n build a wall 80 feet long, fevt 
.wide and 4 feet high, in 15 days, what will be ihm 
height of that wall which 18 men can build in 30 
days, the length being 240 feet and the wi^th 8 feett 

Ans. 6 feet. 

18. If 19 men can build a wall 240 feet long, 8 
feet wide and . 6 feet high, in 30 days, how many 
men must be employed to build one 80 feet long, j^ 
fset wide and four feet high, in 15 days ? 

Ans. 6 raea. 

19. If 18 men can build a wall 240 feet long, 8 feet 
wide and 6 feet high, in 30 days, in what time will 
six men build one 80 feet long, 6 feet wide, and 4 
feet high ? Ans. 1 5 dayi. 

20. If 18 men can build a wall 240 feet long, 8 
feet wide and 6 feet high, in 30 days, what will be the 
length of that wall which 6 men can build in 15 days, 
the width being 6 feet and height 4 feet? 

Ans. 80 feet. 

?1. If 18 men csm bi]ild a wall 240 feet long, ,8 

feet wide and six feet high, in 30 days, what will tha 

ividth of that wall be which 6 men can build in 1{5 

days, the length being 80 feet and the height 4 feet t 

Ans. 6 feet, 

22. If 18 men can build a wall 240 feet long, 8 

feet wide and 6 feet high in 30 days, what will th^ 

height of that wall be which 6 men can build in 15 

days, the length being 80 feet and width 6 feet ] 

Ans. 4 feet. 
* -• 

« iSk LeAt a friend $800 for 6 months, and at th« 
expiration of the time received the interest, which 

8 



was 48 dollars, at what rate per cent, per annum did 
1 receive interest 1 Aos. 12 pet cent. 

24. If 900 dollars defray the expenses of 20 men 
B8 weeks, for how many weeks will 91440 defray 
the expenses of 48 men, if they spend at the same 
ratel Ans. 55 weelis. 

26. Suppose 4 men in 12 days mow 48 acres, how 
many acres can 8 men mow in 16 days } 

Ans. 128 »crwu 

36. If 10 bushels of oats be sufficient for 18 horses 
So days, how many bushels will serve 60 horses 36 
days 1 Ans. 60 bushela. 

37. If 4 dollars be the hire of 8 men for 3 days, 
bow many days must SO men work for 40 dollars 1 

Ans. 13 days. 

S8. If 8 men can build awall 34 feet long, l4feot 
high, and 4 wide in 18 days, in how many days will 
l5 men build a wall 175 teet long, 8 feet high, and 6 
wide! Ans, 60 days. 

39. If a footman travel 340 miles in 1 2 days, when 
the days are 12 hours long, how many days will be 
required to travel 7S0 miles, when the days are Ift 
hours long ? Ans. 37 days, 

30. If 14 men can dig a ditch 36 feet long,? wide, 
and 8 deep, in 16 days, how many men will it tak* 
to dig another ditch MO feet long, 9 wide, and 5 deep, 
in 10 dayst Ans. 130 men. 

31. If to make 2i yards of cloth 6 quarters wid« 
it requires 13 ounces of wool, how much wool will it 
Hke to make 140 yards, 4 quarter! wide t 



DOITBLB 'BULB OF TBBSB* t7 

32. If 350 dollars, in 9 months, gain 15 dollarit 
what principal will gain 6 dollars in 12 months ? 

Ans. 105 dollars. 

33. If 8 men can build a wall 20 feet long, 6 feet 
high and 4 feet thick in 12 days, in what time can 24 
men build one 200 feet long, 8 feet high and 6 feet 
thick ? Ans. 80 days. 

34. A wall 32 feet high and 40 feet long was built 
in 8 days by 145 men, in how many days would 68 
men build another wall 28 feet high and of the same 
length, allowing each man to perform an equal portion 
of labor in the same time 1 Ans. 14f | days, 

35. What must be paid for the transportation of 56 
bags of coffee, each weighing 3 qr. 16 lbs., 66 miles, 
if 14 bags weighing each 125 lbs., be carried 6 miles 
for 6 dollars 25 cents. Ans. 220 dollars, 

36. If 100 pounds gain 6 pounds in 12 monthti, 
what principal, at the same rate per cent, will gain S 
pounds 7 shillings 6 pence in 9 months? 

Ans. 75 pounds. 

37. If a man travel 240 miles in 12 days, when 
the days are 12 hours long, in how many days of 16 
hours, will he travel 720 miles, if he travel at the 
same rate ? Ans. 27 days. 

38. If twelve bushels of wheat are sufficient for 
a family of four persons nine months, how many 
bushels will be sufficient for a family of eight per- 
sons twelve months ? Ans, 82 bush* 

89. If the carriage of five cwt. 150 miles cost 30 
dollars, eighty cents, what must be paid for the car* 
tinge of eight cwt sixty miles f Ans, 18.312 dolls. 



mviM or TinKM in ymxwnoirik 



RULE OF THREE IN FRACTIONS. 



RuLB. •— Place the namerators of the second and third terms oa 
the right hand side, and the numerator of the first term on the Uft, 
The denominators are to be placed opposite the numerators 

Proposition 1. If f of a yard of cloth cost 6 dol- 
lars, what will 9 yards cost ? Ans. 72 dolls. 

2. If i of a yard of cloth cost 14 dollars, what 
will 4 yards cost ? Ans. 64 dolls. 

S. If i of f of a yard of silk cost 6 shillings, what 
will 3 yards cost 1 ' Ans. 54s. . 

4. If t of i of a yard of ribbon cost 18 cents, what 
will 7 yards cost? Ans. $2 52. 

5. If i of i of i of a yard of silk cost 50 cents 
what will i of 8 yards cost ? 20 dolls. 

6. If i of i of f of a yard of satin cost I dollar 
what will I of i of 5 yards cost 1 Ans. 12 dolls. 
. 7. If f of i of 2i yards of cassimer cost i of 5 
dollars, what will 2 yards cost 1 Ans. 4 dolls. 

8. If i of i of f of 6 yard§ of satinet cost 84 ct». 
what will i of f of ^ of 9 yards cost 1 

Ans, 89| cents. 

9. If i of i of i of A of Si yards of broadcloth 
cost i of i of f of 4 dollars, what will ^ of ^ of 4f 
yards cost ? Ans. 9 1 05, or ^. 

10. If i .of f of ,% of f of 12 yards of petershana 
cost f of 1^ of f of 10 dollars, what will i of 3i yards 
cost! Ans. 9i dolls. 

« 

11. If I of 7 yards of cloth cost 49 cents, what 
will I of 4 of i of 8 yards cost ! Ans. 8 2 61^. 



loivntt VBoroHTK 



CONJOINED PROPOF 



Rule. — When it is required to find how m 
coin, weight or measure, mentioned in the ( 
given quantity of the last, place the number 
on the right hand side of the line, observing 
stand on the right hand side ; but when it i 
many of the last aort are equal to a given qu 
the numbers alternately, beginning on the le, 
and let the last number stand on the right fa 

Proposition 1. If 100 lbs. Enj 

Flemish, and 19 lbs. Flemish 25 lb 

many pounds English are equal to 

Solution. -6 -S5 | 100- 

-25 I9- 
60- J 

2. If 40 pounds at New York i 
Antwerp, and 30 pounds at Antwc 
at Leghorn, how many pounds 
•qual to 144 pounds at Leghorn ? 

3. If 17 pounds of raisins are ' 
almonds, and 5 pounds of almont 
of figs, and 37^ pounds of figs v 
tamarinds, how many pounds of 
in value to42| pounds of raisins 

4. If A can do as much work 
do in 4f days, and B as much i 
days, and C as much in 10 days 
many dayi' work of D are equt 
A! 




7 
and 



B\ Required the interest of 800 dollars for 4 months 
and 20 days. Ans. $ 18 66,6+« 

9. Required tb? intea^est of 7^0 dollars for 3 months 
f nd 19 days. Ans. S 13 08. 

10. Required the interest of 480 dollars for six 
months and 5 days. Ans. $ 14 80. 

1 1 . Required the interest of 8 4 80 for 8 months 
and 6 days. Ans. $ 19,68. 

12. Required the interest of d 7 20 for 9 months 
and 9 days. Ans. $ o 33,48. 

13. Required the interest of 730 dollars for 9 montha 
and 29 days^ at 5 per cent, allowing 365 days to the 
year. Ans. S 29 90. 

14. Required the interest of 480 dollars for 1 year 
6 months and 15 days, at 6 per cent. Ans. $ 44 40. 

15. Required the interest of S 19 20 for 2 years 4 
months and 10 days. Ans. $ 2 72. 

16. Required the interest of 8394 40 for 3 years 2 
months and 2o days. Ans. 874 31,73. 

17. Required the interest of 8 99 99 for 2 years 6 
month and 20 days. Ans. 8 15 33,18. 

18. Required the interest of $ 600 48 for 2 years 9 
months and 29 days. Ans. $ 101 98,1 5+« 

1 9. Required the interest of 480 dollars for 6 years 
6 months and 6 days. Ans. $ 187 68* 

20. Required the interest of 8 960 60 for 4 years 
4 months and 15 days. Ans. 8262 15,75. 



m 



INSTTRANCfi. 



Itli. — Plica ibavtiasoftheproporir iniDredaadihi rat* par 
MDi. oD Iba Tigkt htai lida of tha lina, and 100 on tb* Ufl hand 



Proposition 1. Requiref! t(ie insiirance on an East 
India ship and cargo valued at 124000 dollars at VZ\ 
per icnt. 

Solution. -»-IOO| 124,000— 16,500 doIlB. Am. 
-4 I SO- 

3. Required the insurance on 72000 dollars at 4t 
pftr cent. Ans. 3456 dollars. 

3. Required the insurance on the ship Consthution 
tnd cargo valued at 144000 dollars at 6} per cent. 

Ans. 9600 dolls. 

4. Required the insurance on 4 buildings each valu- 
ed at 2900 dollars at 3 J per cent. Ans. $ 373^. 

. 5. Required the insurance on the schooner Eliza- 
beth Ann, and cargo ; the value of the ship being 80 
000 and that of the cat?^ iof i of * of i of * of f of 
f of the value of the ship at 4 i per cent ? 

An9. 84S20. 
6. Required the insurance of the brig Hannah, and 
eargo, valued at 9 160 000 at I4f per cent ? 

Ant. }390 40. 



momxutt 



COMMISSION. 



RvLE, — TltLtB the Talae of the property deposited, and the tttU 
per eent. o( the commission on the right hand side of the line, and 
100 on the left band side. 

Proposition 1. Required the commission on 800 
dollars at 4 per cent. 



Solution. 



-100 



800-8 

• • 

4 



32 dollars Ans. 

2. A gentleman received goods to the value of 

1200 dollars to be sold on commission at Sk per cent. 

Required his commission. Ans. 40 dolls. 

S. Required what a factor may demand on 4i per 

cent, commission for laying out $ 848 60. 

Ans. 8 40 72,8. 

4. Required my commission on S^- per cent, for 
1 160 40. Ans. $ 6 37+. 

5. Received goods to the value of 9000 dollars at 
2^ per cent. Required my commission. 

Ans. 235 dolls. 

6. A gentleman deposited in my care goods to th« 
▼alue of 17400 dollars, and allowed me 8} per cent, 
commission with which I purchased other goods to th« 
value of 1450 dollars. How much had I left ! 

Ans. nothing. 



DISCOUNT. 



Bdix. — Plae« Aa ■an on which the dmonnt ia lo ba mide so 

ihs rif il hand Bide or the line, and the Bmouat or one dollar Tor 
the giten tima and rme per cent on ihe I'Jl hnnd lide, and iha 
qaoueni will be the present worth. Subireet the present worth 
from the aum due, and you will obtain lbs diacounl. 

Proposilioti 1. What is the present worth of GOO 
dollars, due 4 years hence, at 5 per cent T 
Solution. 100 -120 600-5 

100 

¥500 Adi. 



2000 
100 



S. What must be discounted for the ready payment 

of lOOd.illars, dueayear hence, at 6 percent a year t 

Ans. 85 6& 

3. Bought goods amounting to 9615 75, at 7 
months credit ; how much ready money must I pay, 
'discount at 4J per cent per annum 7 Ans. S600. 

4. What is the difference between the interest and 
discount on $600 for 13 years, at 5 per cent T 

Ans. Interest 8360, discount $335, diff. %\%b. 

h. What is the present worth of 57S£, due 3 yeara 

hMM, discounting at the rate of 6 per cent per annum T 

kxa. flOOjC. 



saVATI09 or FAnCKNTI. 



EQUATION OP PAYMENTa 



RuLS. — Multiply each payment by the time which must elap«« 
before it becomes due^ and place the aum of the products on Aa 
right hand side of the linet and the aum of the paymanU on tht 
left hand aide. 

Proposition 1. A owes B 9380, to be paid as fol- 
lows — viz. 8100 ill 6 months, 8120 in 7 months, 
and $160 in 10 'months; what is the equated time 
for the payment of the whole debt ? 

SoIutioD. 100 X 6= 600 
120X 7= 740 
160X 10=1600 



-380 I 3040-8 Ana. 8 montfML 

2. A merchant has owing him 300iS, to be paid as 
follows — 50jS in 2 months, IOOjS in 5 months, and the 
rest in 8 months ; and it is agreed to make one pay* 
ment of the whole ; I demand the equated time. 

Ans« 6 months. 

3. P owes H #1000, whei^eof 8200 is to be paid 
down, 8400 in 5 months, and the rest in 15 months^ 
but they a<^ree to make one payment of the whole ; 
when must that time be T Ans. 8 months. 

4. A merchant has due to him a certain sum of 
money, to be paid one sixth in 2 months, one third in 3 
months, and the rest in 6 months ; what is the equa- 
ted time for the payment of the whole ? 

Ans. 4i months. 



■:#*;.■« 
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Utai 



iTat*. — The pKnciple involved in thii taU ia th« mil* ai that 
la Rulo of Three. 

Rule. — Place theaeveral constituents of the commodity who8« 
valae is given on the right band side of the line, and the conatita. 
•nta of tliose whose value is required on the lefthwad aide. 



Propositioa 1. A has 120 bushels of wheat, worth 
80 cents per bushel* for which B gave hina 60 bushels 
of corn ; what was the corn rated at per bushels ? 

Solution. *60 120«2 

80 Ans. 9l60perbushi 

4. G has 12 hogsheads of melasses, each hogs- 
head coutaiuing 120 gallons, valued at 40 cents per 
gallon, for which Sgave him cloth valued at $4 80 per 
yard ; how many yards of cloth must S give to Q 
us an equivalent ? Ans. 120 yards. 

•^. How much wheat, at $1 25 a bushel, must be 
given in barter for 50 bushels of rye, at 70 cents a 
bushel ? Ans. 28 bushels. 

4. What quantity .of butter, worth 12 J cents a 
pound, must be given in exchange for 12 lbs of indi* 
go, worth $2 25 per pound ? Ans. 216 lbs* 

5. B has 12 tons of iron, valued at 4 pence (New- 
York currency) per pound, for which C gave him 
eorn at ^1 40 per bushel; how many bushels of 
epm did C giv« for the iron I Ant. 800 bushels. 



* •« 
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KloriT AND LOSS. 



-kMi^ 



' RoLi. — Wh«n it i« required to know what ia ^in«d or I«tt p%t 
e«nt.. ftseanain what the gain or loas ii by subtraction, tbcQ plae* 
100 and tho gain or loss on the right hand side of the line ; and the 
price it cost on the left hand side. Wiien it is required to know 
how a commodity must be sold to gain or lose so much per cent., 
place the value of the commodity and 100 with the gain per cent* 
added, or loss per cent, subtracted on the riqiit hand side of th« 
liae, and 100 on the left. When there is gained or lost per cent. 
to ascertain what the commodity cost, place the price at which 
i^ is sold and 100 on the rigqt hand sido of the line, and 100 
With tho gain per cent, added or loss per cent, subtracted, on th< 
itKFT hand side. When any commodity is soid at a given rat?} and 
by which to much can be gained or lost per cent., to know what 
would be gained or lost per cent., if soid at any other rate, place 
the FIRST price on the left hand side of the line, and the other prica 
with 100 and tho profit per cent, added or loss per cent, subtracted 
OB the RioiiT hand dide of the line. 

Proposition 1. A man purchased wine at 80 cents 
pet gallon ; hoW must he sell it per gallon to gain 2ft 
per cent ? 



Solution. 



*5-^l0O 



80-16 
120- 6 



96 And. 96 ctSi 

2. A gentleman bought cloth at 4 dollars 80 cents 
per yard, but being damaged he is willing to lose 10 
per cent., at what price pef yard must he sell it? 

Ans. $4 32. 

3. A gentleman purchased l2o yafds of cloth for 
Ax hundred dollardj how must he sell it per yard to 
gain 20 per cent. T Ans. 6 dolli. 

4. At twenty-five cents profit in a dollar, how 
jmueh per cent, t Ans. ftk per etnt. 




5. Bought ninety gallons of wine al ono dottar 
twenty cents per gallon, but by accident ten gallons 
leaked out ; at what rate must I sell the remaiiider 
per gallon to gain upon the whole prime cost at the 

rate of twelve and a half percent.? Ans.S^l 61,84-, 

6. By selling broadcloth at three dollars twenty- 
five cts. per yard I lose at the rate of twenty per cent ; 
what is the cost of the cloth per yard ? 

Ans. 94 06,25. 

7. If forty pounds of chocolate be sold at twenty- 
five cents per pound, and I gain nine per cent, what 
did the whole cost me 7 Ans. S 9 17j4+. 

8. If I sell cloth at 5s per yard, and thereby gain 
fifleen per cent, what shall I gain per cent if I sell it 
at 6s pex yard ? Ans. 38 per cent« 

9. If I retail oil atone dollar fifty cts, per gallon^ 
and thereby gain twenty-five per cent, what shall I 
gain or lose per cent, if I sell it at one dollar eight 
cents per gallon ? Ans. lose 10 per cent. 

10. If I sell one hundred pounds of sugar for eight 
dollars and thereby lose twelve per cent., what shall 
I gain or lose per cent, if I sell four hundred pounds 
of the same sugar for thirty six dollars. 

Ans. lose 1 per cent. 

1 1. A gentleman sold a watch for 24 dollars a^nd 
gained as much per cent, as the watch cost him ; re- 
quired the cost of the watch. Ans. 30 dolls. 

12. A man sold a horse for one hundred and twenty 
dollars and thereby lost twenty per cent., whereas be 
ought to have gained thirty per cent, ; how much was 
he sold un^r faip real value t Ann* 7ft 4olIv 



SINGLE FELLOWSHIP, 



ItiTLB. — Placa th« amount which each partner pul in on the lkt9 
hand side of the perpendicular line, and the whole gain or lo8t» 
together with the stock each partner put in seVcrallx, on the bigbt 
told side. 

Proposition 1 . A B aad C entered into partnership i 
A invested for Imndred dollai's, B six hundred and 
C one thousand, and they gained eight hundred dol- 
lars ; what is each one's share of the gain ? 

400+600+1000=2000 



-5^20001800-160 --50-2000 

Uoo- 



800-20 2-2000 
600-12 



800-400 
lOOO- 



Ans. A's share $ 160, B's $ 240, C's $400. 

2. Six gentlemen, A, B, C, D, E and F entered into 
partnership for one year ; A put in two hundred 
dollars, B three hundred, C four hundred D five hun- 
dred, E six hundred, F eight hundred, and they 
gained five hundred and sixty dollars ; what was 
each one's share of the gain ? 

Ans. A's share 40 dolls., B's 60, C's 80, D's 100, 

E'sl20andFsl60. 

3. Divide the number 360 into three parts which 
shall be to each other as 2, 3 and 4. 

Ans. 80, 120 and 160. 

4. Two merchants have gained 450j&, of which 
A is to have three times as much as B ; how much 
is each to have ? 

Ans. A's share 337-e, 10s., B's 112j5 lOs- 
6. Three persons are to share 600j&; A is to havd 
a certain sumi B »s much again as A, and O thre« 
times as much as B ; . what is each part t 

Ans. A's 66f £, B's 133iJC;, and Cs 400£. 




40 
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COMPOUND FELLOWSHIP 



RvLC. — Multiply each man's stock by the time during which hf 
•ontinued in trade, then place the amount of the several producta 
on the LEFT hand side of the line, and the gain or loss, together 
with the product of the slock of each of the partners severally 
muUipiiecl by the time, on the right hand side. 

Proposition 1. Three merchants entered intopart*^ 
hership ; A put in 200 dollars for two months, B put 
in 400 for 3 months, and C put in 200 for 7 months ; 
they gained 600 dollars ; whatis.each's share? 

Solution^ 200x2=*5 400 

400X3=1200 
200X7=1400 



^4^^-3000 



600- -5-3000 
400-80 



600- -5-3000 
1200-240 



600-^ 
1 40 0-280 



Acs. A's share S80, B's 240, C'si280. 

2. A, B, C, D, E, F, G and H entered into partner- 
ship ; A's stock was three hundred dollars for four 
months, B's four hundred for six months, C's five hun- 
dred for eight months, D's six hundred for five months 
E's eight hundred for three months, F's two hundred 
for five months, G's five hundred for two months, and 
H's one thousand for five months : they gained nint 
hundred and sixty dollars ; required each one's share- 
of the gain. 

3, Two merchants traded in company, A put in 
!315 dollars for G months, and B 3d0 dollars for 9 
months, but by misfortune they lose two hundred, how 
must they share the loist Ans. A's 9 53 71 B's 146 tB* 



4. Three persons had received 66 
A put in four thousand dollars for 1: 
thousand for 15 months, and C fiv 
months I how much is each man's pa 

Ans. A's S 240, 

6. A and B Companied ; A put 
dollars Jan. 1, but B put in his share 
he then put in to have an equal sh 
with A? 

6. Three merchants traded in cc 
one hundred and twenty dollars for 1 
hundred for 18 months, and C one 
months ; they gained one hundred^ 
each man's share ? Ans. A's $ 

7. E and S enter into partners 
first advances four hundred eighty 
in his share 3 months after; how n 
vance to be entitled to an equal sY 
the expiration of one year ? 

8. Two merchants trading in < 
hundred dollars ; A's stock was tv 
dollars for six months, and B's thr 
dollars fotiline months, ; howougl 
gain t Ans. A's part S 65.69 

9. Two men commenced tradin 
1, 1841; A. advanced one thous 
time specified, but B did not ad van 
first of May following ; at the en 
shared the profits equally ; what 
▼ancef 




KjRHiUJUTZOZt. 



MENSURATION. 

OR 

PRACTICAL GEOMETRY. 



To find the area of a Square, a Rectangle^ a Rhombus^ or 

a Parallelogram, 

Rule. -^ Place the base and perpendicular height on tlio miosv 
hand side of the line, and the number next inferior to that corres- 
ponding to the answer on the left hand side. 

Proposition ] • Required the area of a square piacA 
of land eighty rods square. Ans. 40 acres. 



Solution. 



-2-180 



80-40 
80- 



2. How many acres in a square piece of land whost 
side is 32 rods ? Ans. 6f acres. 

3. Required the area of a square piece of land 
whose side is 15 chains ? Ans. 22^ acres. 

4. How many men can stand on 5 acres of land^ 
each man occupying a space of three feet square 7 

Ans. 24,2 men. 

6. A gentleman purchased a farm in the form of a 
square, at 48 dollars per acre ; required the cost allow* 
ing the side to be 25 chains. Ans. 3000 dolls. 

6. Required the area of a parallelogram, whost 
base is 80 rods and altitude 25 rods. 



"'olutiOtt. -«-160 



80- 
25- 12i 

#r 12 acres 2 rodik 



ParallelAgm^ 



J 




1IB1TSUBATI02C M 

7. How many acres in a field in the foFoiof a paraN 
lelogram, whose base is 95 rods and altitude 40 
2v>ds 1 Ans. 23 acres 3 roods, 

8. Required the area of a field in the form of a par-* 
alfelogram, whose base is 35 chains and altitude 10 
chains. Ans. 35 acres* 

9. Four gentlemen purchased a farm in the form 
of a parallelogram, the base thereof was 320 rods and 
altitude 90 rods, and divide it equally ; required the 
portion of each. Ans. 45 acres. 

10. Required the area of a rectangle, whose base 
is 28 feet and breadth 9 inches. Ans. 21 feet. 

11. How many square feet are there in a rectan- 
gular board, whose length is 36 feet and breadth 10 
inches ? ^ Ans. 30 feet. 

12. Required the area of a rectangular farm, 
whose base is 83 rods and breadth 40 rods. 

Ans. 22 acres. 

13. How many acres are there in a rectangular 
farm, whose base is 50 chains and breadth 20 chains ? 

Ans. ]00 acres 

14. Required the area of a rhombus, whose base is 
75 rods and breadth 40 rods. Ans. 18 acres 3 roods^ 

15. How many acres are there in a farm in the 
form of a rhombus, whose base is 45 chains and 
breadth 20 chains ? Ans. 90 acres. 

16. Required the area of a rectangular board i 
whose length is 20 feet and breadth 1 foot 4 inches. 

Ads. 2&I feet. 

17. Required the area of a parallelogram wbost 
kasQ is 800 rods, and altitude 400 rods. 






4i KtNSURATIOlf. 

To find the area of a Triangts. 

ftuLi. — Place the altitude and half the length of the bati ai 
Ale right hand side of the line, and the number next inferior to thai 
•orresponding to that, on the left hand side. 

Note, — A triangle is equal to half a parallelogram of the same 
base nnd altitude ; therefore the truth of this rule is evident. 

Proposition 1. Required the area ot a triangle, 

whose base is 6o rods and altitude 40 rods. 

Solultion.^^ -4-160 40- 

30-7^ Ans. 7^ acres. 

S. Required the area of a triangle, whose base ii 

90 rods and altitude 60 rods. 

Ans. 16 acres 3 roods 20 rods. 

8. How many acres in a triangle, whose base i» 

120 rods and altitude 84 rods ? 

Ans. 31 acres 2 roods* 

4. A gentleman purchased a triangular farm, the 
base thereof was 480 rods and altitude 120 rods. — ' 
Required the cost of said farm at 50 dollars per 
acre. Ans. f 9000. 

5. Required the value of a triangular farm the 
btise being 70 Chains and altitude 3o chains, at 64 dol- 
lars per acre. Ans. s 6720. 

6. Required the area of an equilateral triangle 
whose side is 12 chains and perpendicular 10 chains. 

Ans. 6 acres. 

7. Required the area of a right-angled triangle 
whose base is 140 rods and perpendicular 80 rods. 

Ans. 35 acres. 

8. Required the area of an isosceles triangle 
whose base it 40 chains and altitude 35 chains. 

An8» 70 acreff* 



XCAIVRATIOlf. 43 

0. Required the area of a scalene triangle whoipt 
base 18 94 rods and perpendicular 60 rods, 

Ans. 17 acres 2 roods 20 roda^ 

10, Eight gentlemen purchased a farm in the form 
of a right-angled triangle, the base thereof being 480 
rods and perpendicular 140 rods, and divided it 
equally 5 required the share of each, Ans. 26|. acrei» 



To Measure Wood, Bark, Coal, ^c. 

f RvLB. -— Place the length, breadth and height on the right hand 
side of the line^ and 128 (solid feet in a cord,) on the left handsid* 
or place 8 (the length,) 4 (the width,) and 4 (the height Should 
the length, breadth, or height be in feet and inches, reduce them to 
aliquoit parts of a foot 

Proposition 1. How many cords of wood are thcrt 
in n. load twelve feet long, three feet four inchet in 
width and six feet high 7 



Solution. 



8 

-4 
-2-4 



12-3- 
10-5 
6-3 



An«. I -if cords. 

% How many cords of wood in a pile forty feet long 
eight feet wide and six high ? Ans. 15 cord». 

3. Required the cords of wood in a pile ninety feet 
long, three feet four inches wide and four feet high. 

Ans. 9f cordsb 

C. How many bushels of coal in a load twelve feet 
long, eight feet wide and four feet high, allowing one 
hundred bushels to the cord t Ans. 800 bushels. 



XBll«0XATIO2r. 

4. Required the superficial area of a ball, (he di- 
ameter beiqg thirty-six inches and circumference 1 19 
inches. Ans. 28 feet. 

6» Supposing the earth's diameter to be eight thou- 
sand miles and the circumference twenty-five thou- 
sand. How many square miles would there be on 
its whole surface ? Ans. 200000000. 

6. Required the number of square jnilos on th* 
whole surface of Jupiter, the diameter being eighty, 
oine thousand miles and the circumference 280000 
miles 7 Ans. 249200POQOO. 



To find the tup$rfieufl area of a Glohe^ the dianuUer being 

given, 

R(7LS. —Place the square of the diameter, the decimal '7854 
ftnd 4 OD the right hand side of the line, and the number nejpt inferu 
or to that correspondidg to the answer on the left hand side of t]i# 
line. 

Proposition 1. Required the superficial area of a 
globe, the diameter being thirty-six inches^ 

-4--144 36 

•7854 
4- 



28-2744 square* 

2. Required the superficial area of a globe, the di- 
ameter being 144 iilcji^s. Ans. 4^2*3904 square feet. 

3. Required the superficial area of the earth> ils 
diameter being eight thousand miles. 

Ans. 201062400 miles. 



MMKVWBLATlOn, 
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4. Required the superficial area of the planet Her- 
8chel, its diameter being thirty-five thousand miles. 

Ans. 3S4846 0000 miles, 

0. Also that of the planet Saturn, its diameter being 
feventy-nine thousand miles, Ans. 19606725600, 



To find the sclidity of a Ghho. 

Rtjli. — Place the square of the diameter, the decimal '7854, 4 
and 1.6 of the diameter of the globe on the right hand side of the 
line, and the number next inferior to that corresponding to the an* 
•wer on the left hand side. 

Proposition 1. Required the solidity of a globe, its 
diameter being twenty-four inches. 



-6-144 



24- 

24-4 

•7854 

4 

4 



50,2656 cubic feet 

2. Required the solidity of a globe, its diameter 
being ninety-six inches* Ans. 3216,9984 feet, 

3. Required the solidity of the planet Jupiter, its 
diameter being eighty-*nine thousand miles. 

Ans. 369121768400000 square miles. 

4. Required the solidity of the planet Herschel^ its 
diameter being thirty-five thousand miles, 

i. Required the solidity of th planet Saturn, it4 
diameter being 79,000 mites. 

S 






-<■ ^ 



*l-a^ 



M MsmdmAiTos. 

Thjind the eanoex smfaee of a r^M tcme* 

EtTui. — Plsee the eircwnfereBce of the base and altitade ob 
the right hand aide of the line« and 2 and the next inferior nnmbei 
tb that correspondbg to the answer, on the left hand aide. 

Prop. 1, Required the ctmvex surface of a right 
eone, the circumference of whose base is 72 inches^ 
f and slant height or altitude 24 feet. 



r 



-2 
J2 



72-6 
24-12 



72 feet Ans. 

2. The circumference of the base of a right cone 
is 8 feet, and slant height 20 feet, required its convex 

surface. Ans. 80 feet 

3. Required the convex surface of a right cone^ 
the circumference of whose base is 96 inches, and 

slant height 48 feet. Ans. 192 feet. 

4. The diameter of a right cone is 21 inches, and 
the slant height 36 feet ; required the convex surface. 

Ans. 98-9604 feet. 
6* Required the convex surface of a right cone 
its diameter being 14 feet, and slant height 60 feet. 

Ans. 1319-472 feet 

(S. The diameter of a right cone is 4*5 feet, and 

the slant height 20 feet ; required the convex sur- 

fiuse. Ans. 141-372 feet- 

7. The circumference of the base is 10*75, and the 

slant height 18'25 ; what is the convex surface T 

Ans. 98-09S76. 



ftt waiBTntknon, 



Tofnd Hu solidity of a cone or pyramids 

Ruts.— Plfte« the tqaare of the diameter, the decimel 'TSS^ 
end altitude on the right hand side, and 3 and the number neH 
inferior to that corresponding to the answer on the left hand side* 

Prop« 1. Required the solidity of a cone, the dian> 
eter being twenty inches and altitude orperpendicolai 
height twenty4bur feet. 



-6-144 
3 



20 

20 

.7854r- 1309 

24- 



17,4533 feet 

2. Required the solidity of a conical church spire^ 
the diameter being twelve feet, and perpendicular 
height sixty feet. Ans. 2261 ,952 cubic feet. 

3. The diameter of a cone is twenty feet and its 
perpendicular height twenty-four feet« Required its 
solidity. Ans. 2513,28 feet 

4. Required the solidity of a conical block of 
marble, its diameter being nine feet, and altitude 
twenty-four feet Ans. 508,9392 cubic feet. 

6. Required the value of a conical marble monu- 
ment ot <( 12 50 per foot, the diameter of whose bsise 
is twelve feet, and perpendicular height thirty-six 
feet Ans. • 16964)64. 



yuBintniATioif. 5S 

To JInd iJk€ number of gaUoruf eorUaimd in a eireular 

cistern, 

RvLB. *- Place the square of the diameter, the length and 47 on 
the right hand side of the line, and 8 on the left hand side. 
[This rale has never before, to our knowledge, been promaU 

gaU.] 

Prop. 1. Required the number of gallons contain- 
td in a circular cistern, the diameter being six feet 
ind height six feet. 



Solution. 

-2-4-3 



6-3 
6-3 
6-3 
47 Ans. 1260 gallons. 

2. Required the number of gallons contained in » 
circular cistern, the diameter being eight feet and the 
height four feet. Ans. 1504 gallons. 

3. Required the number of gallons contained in a 
circular cistern, the diameter being twelve feet and 
height nine feet. 76l4 gallons. 

4. Required the number of gallons contained in a 
circular cistern, the radius being eight feet and height 
ten feet. Ans. 15040 gallont. 



Tojind thesolidilyof a cylinder. 

ItuLi, — Place the square of the diameter, the decimal 'TSM, 
tnd altitude, ou the right hand side of the line, and the next infe* 
rior number corresfranding to the answer, on the left hand side. 

Prop. 1, Required the solidity of a cylinder the 
diameter of whose base is thirty-six inches tad 
length twenty feet. 




04 



VllfSVKATIOlf. 



Solution. 



-4 -144 



M- 
36- 9 
20 

'7854 



141-372 feet Ans. 

2. Required the solidity of a cylinder trhoso 
diameter is nine inches and altitude twelve feet. 

Ans. 5.30145 cubic feet* 

3. Required the solid feet contained in a stick of 
timber of equal thickness, whose diameter is nine 
inches and length twenty four feet Ans. 10-6029 feet. 

4. Required the cubic feet contained in a round 
•tick of equal bigness from end to end, the diameter 
of which being eighteen inches ?ind length thirty-six 
feet. Ans. 63-6174 cubic feet 



MECHANICAL OPERATIONS 

The two arms of a lever and the power being giver^ to find 
what weight that power wUl equiponderate, 

RuLB. — PI&c« the length of the arm to which the power If 
applied, and the power on the right hand side of the line, and the 
length of the other arm on the left hand side. 

Prop* 1. There is a lever thirty feet long divi- 
ded by the fulcrum into two arms, one of which is 
twenty feet, the other ten feet in length. Required 
the equiponderating weight on the short arm when 
1 20 pounds is suspended at the extremity of the long 
arm. 

-10 J 20u 2 
I 120 

S40 pounds Ans. 



MSCBAHICA& opiaAnom. H 

9. The arms of a lever are, the one thirty feet and 



XBOHANICAIi OPIBATIOZIS. 



4. A weight of 7200 lbs. is suspended to an arm 
of a lever three feet in length. What weight at the 
extremity of the other arm nine feet in length will 
balance the same t Ans. 1-j^ tona. 



The diameter of the wheels ihediamttercf the aade and the 
potcer being gweOf iofiad the weighL 

RvLS. — Place the diameter of the wheel and the power applied 
Ml the right hand aide of the line, and the diameter of the axle oil 
the left hand aido. 

Prop. 1. If the diameter of the axle be six inchei 

and that of the wheel six feet, what weight attached 

to the axle will^sixteen lbs., attached to the wheel# 

balance t 

6- 
12 
16 



192 lbs. Ans. 
2. If the diameter of the axle be eight inches and 

hat of the wheel twenty-four feet, ^hat weight 

attached to the axle will 144 lbs. attached to the 

wheel balance ? Ans* 2ii tons. 

8. If the diameter of the wheel be thirty-six feet 
and that of the axle four inches what weight attach- 
ed to the axle will twelve cwt. attached to the wheel 
belance ? Ans. 64| tons. 

4. Supposing the diameter of the wheel to be forty* 
eight-feet and that of the axle ten inches, what 
weight attached to the axle would 100 tons attached 
to the wheel balance t Ans. 5760 tons. 



XSCHANIOA& OPSBATIOrri* 



57 



H' Supposing thediameter of the wheel to be sixty 

feet and that of the axle twelve inches, what weight 

attached to the axle would 400 tons attached to the 
wheel balance ? Ans. 2000 tons. 



The diameter of the wheels the diameter of the asde, and 
the vseigU being gtven^ iofind the potoer* 

RoLV. — Place the diameter of the azie and the weight on the 
right hand side of the line, and the diameter of the wheel on th# 
left hand ti^e* 

Prop. 1. If the diameter of the axle be six inches 
and the diameter of the wheel twelve feet, what 
power will balance a weight of 360 lbs ? 

-2-12 6- 

-12 360-30-15 1118. Ans. 

2. If the diameter of the axle be eight inches and 
that of the wheel sixteen feet, what power will bal- 
ance a weight of 2880 lbs ? Ans. 120 lbs. 

3. If the diameter of the wheel be twenty-four 
feet and that of the axle four inches, what power 
will balance a weight of forty tons ? Ans. 11 J cwt. 

4. If the diameter of the axle be nine inches and 
that of the wheel eight teet, what power will balance 
a wei ght of 144 tons ? Ans. 13 j tons 



■n I f 



^.74 
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M XBHtUKAVIOlL 

ink Ungih, heighi of ihe pUnm and powtr Mng giv^ t9 

determine the ^eeigkt. 

RnjL — Flac« the power and the length of the piano on tho 
right hand aide of the tine, and the perpendicular height on the left 
hand side. 

K If the length of an inclined plane be sixteen 
feet and the perpendicular height four feet, what 
will a power of thirty-two pounds sustain % 

•4ie-4 
32 

128 pounds, Ads* * 

2. What weight will four tons sustain on an in- 
clined plane one hundred and forty-four feet in length 
and perpendicular height four feet. 

Ans. 144 tons. 

3. If the length of an inclined plane be eighty- 
four feet and perpendicular height three feet, what 
weight will a power of twenty tons sustain 7 

Ans. 560 tons. 

4. What weight will twelve tons sustain on an 
inclined plane ninety-six feet in length and per- 
^ndicular height six feet ? Ans. 192 tons* 

^. If the length of an inclined plane be scventy- 

^eet and perpendicular height 31 feet, what 

will a power of one hundred sixty cwt. sus- 

Ans. I72i tons. 




vnrgirxATioK. 



The iengthf he^ht of the plane and weight being given U 

find the power. 

Rbix. — Place the weight and height of the plane on the right 
head aide of the line, and the length on the leftliand side. 

Proposition 1. What power will balance one hun- 
dred twenty-eight pounds on an inclined plane, the 
leugth of which is 16 feet and perpendicular, height 
four feeL 



-16 



128-8 
4 



32 pounds, Ana. 

2. What power will balance twelve tons on an 
inclined plane, the length of which is twenty-four 
feet, and perpendicular height six feet 7 

Ans. 3 tons. 

3. What power will balance twenty tons on an in- 
clined plane, the length of which is seventy-two feet 
and perpendicular height four feet? 

Ans. H tons. 

4. What power will balance one hundred and forty 
four cwt. on an inclined pilane, the length of which 
is ninety-six feet, and the perpendicular height nine 
feet? Ans. 13^ cwt. 

6. What power will balance thirty-six tons on an 
inclined plane, the length of which is two hundred 
and forty feet and perpendicular height eight feet T 

Ans, 24 cwt. 



TA« tUdbuw of M« htad, Om length of Ihttide andfh» 
power acting upon the head of the wedge being given to 
determine Hie force produced on the tide. 

Rdli. — Pltcalfat langih of lh« wadga mod the powar on tha 
righl hand aide of tha line and th« thickneaa of the hsad on iha 
Ufk band aid*. 

Proposition 1. If the length of a wedge be tweirt 
inches, the thickness of tbs head 3 inches and tha 
force applied sixty-four pounds, what will bo tha 
rdsistence at the side 1 

-3|12-4 
|g4 
S56 pounds, Ans. 
5. If the length of a wedge be twenty inches, tha 
thickness of the head four inches, and the force ap- 
plied one hundred and forty-four pounds, what will 
be the resistence at the side t Ans. fr? cwu 

5. If the length of a wedge be thirty-six inchef) 
the thickness of the head six inches and the foreo 
applied nine hundred sixty pounds, what will be thfi 
Rsistence at the side ? Ans. Sf tons. 

4. If the length of a wedge be forty-eight inches, 
the thickness of the head eight inches, and the force 
applied ten thousand eight hundred pounds, what 
will be the resistence at the side ? Ans. 28ii tons. 

6. If the length of a wedge be sixty inches, th« 
thickness of the head five inches ^d the force applied 
nght tens, what will be the resistence at the side ! 

Ana. !>6 ton*- 



XBIffiniATIO^ 
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The length of the side^ the thicknese of the head, and the 
reei^ence upon the side of a Wsdojb being givenf to find 
the force acting upon the head, 

RuLS. — Place the resistence at the aide and the thickneaaof the 
head oa the rrght hand aide of the line and the length of the aide 
•f the w«dge on the left hand aide. 

Proposition 1. If the resistence at the side of & 
wedge be twenty thousand pounds, the length of th^ 
wedge twenty inches, and the thickness of the head 
three inches, what force is required to be applied to 
counteract the resistence at the sides 7 



-20 



20000 
3 



3000 pounds Ana. 

2. If the length of the wedge be thirty-two inches 
the thickness of the headtwo inches, and the resist^ 
ence at tho side be twenty-five thousand six hundred 
pounds, what must be the force upon the head, no 
allowance being made for friction ? 

Ans, 1600 pounds. 

3. If the resistence at the side of the wedge bt 
twelve tons the length of the wedge twenty-four 
inches and the thickness of the head four inches, 
what force is required to be applied to counteract the 
resistence at the sides 7 Ans. 2 tons. 

4. If the length of the wedge be forty-eighty inches, 
the thickness of the head six inches and the resist- 
ance at the side twenty-four tons, what must be the 
Ibree upon the hemd f An«. 3 tons. 



;-^j". 



M XElViUBATlOir. 

The diiUmee between the threads of a Sckbw, the lengA of 
the lenfer, and power applied being given, to find the 
weight, 

Rdlv. •— i^ace the ctrciiiiiference of the circle described by one 
revoltttion of the lever and the power applied on the right hand 
aide of the line, and the distance between the threads of the screw 
on the left hand side. 

Proposition K If the threads of a scre^w be two 
inches asunder, the lever thirty-five inches in length, 
and a power of sixty pounds be applied, to the end 
of the lever what weight will be required to produce 
an equilibrium ? 

-2,220 

|60-30 

6600 pounds, Ans. 

2. If the threads of a screw be three inches apart 
the lever 24y inches in length and a power eighty 
pounds be applied to the end of the lever, what 
weight will be required to produce an equilibrium f 

Ans. 4106f pounds. 

3. Should the threads of a screw be 2^ inches 
asunder, the lever twenty-eight inches in length and 
a power of four tons be applied to the end of the 
lever, what weight will be required to produce an 
equilibrium? Ans. 28 ij tons. 

4. Should the threads of a screw be 4i^i inches 
asunder, the lever thirteen inches in length, and a 
power of four tons be applied to the end of the lever, 
what weight will be required to produce an equilibri- 
um ? Ans. 4i cwt. 



xBirstrRAnoir. 
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The weight of the lever and the distance between the threads 
of a Screw being giveny to find the power requisite to 
produce an equilibrium. 

RuiA.— Place the given weight and diatance between the threads 
of the screw on the right hand aide of the line and the circumfer* 
enee of the circle described by one revolution of the lever, on the 
left hand side. 

Proposition 1. How many pounds applied to the 
end of a lever 36^, inches in length will balance 
twenty tons upon a screw whose threads are two 
inches asunder ? 



-2-224 



20 pounds, Ads. 

112. 

2- 



ft. How many pounds applied to the end of a 
lever thirty-five inches in length will balance fifteen 
tons upon a screw whose threads are 2^ inches 
apart 7 Ans. 3t^ cwt« 

3. Required the number of pounds requisite to 

produce ian equilibrium of twenty-four tons upon a 

screw whose threads are Sf inches asunder, and 

lever twenty-eight inches. 

Ans. 6 A cwt. 

4. The threads of a screw are two inches asun- 
der, the length of the lever seventy inches, required 
the number of pounds to produce an equilibrium, 
the weight applied to the lever being seventy-two 
ton*. Ans. 6 A tons. 



*' :. 
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To ascertain the atmo^herie pressure t^)Oft~ a cylinder. 

RuLi. — Place the square of the number of inohet in the diam. 
eler, and 165 on the right hand aide of the perpendicular line* and 
14 on the left hand side. 

Prop. K Required the atmospheric pressure upon 
a cylinder whose diameter is twenty- eight inches. 



-14 
-28 
2-4 



28-2- 

28- 

165-S2icwt. Ans. 



2. Required the atmospheric pressure upon apis- 
ton of a steam engine whose diameter is fifty-six 
inches. Ans. 16 tons 10 cwt. 

3. The diameter of a cylinder is 21 inches. Re- 
quired the atmospheric pressure, Ans. jS4^ lbs. 

8. Required the atmospheric pressure upon a pis* 
son of a common pump, the diameter of which is 
Mven inches . Ans. 577} lbs* 

4. Required the atmospheric pressure upon a pis- 
ton of a cylindrical vessel whose diameter is seventy 
inches. Ans. 25 tons 15 cwt. 2 qrs. 14 lbs* 

6. The diameter of cylindrical vessel is Tourteen 
inches. Required the atmospheric pressure upon its 
piston. Ans. 20| cwt. 

7. The diameter of a cylindrical vessel is thirty- 
eight inches. Required the atmospheric pressure on its 
piston. Ans. 7 tons 1 1 twt. S qrs. 22 lbs. 



Tojind the namher cf hcSU contained in Uj 

lar pile* 

RoLB — Place the number of balls containe 
row increased by 2, the number of balls oontai 
row increased by l* and the number of balls con 
torn row on the right hand side of the perpendici 
the left hand side. 

Prop. 1. Required the number of b 
in a finished triangular pile, the bottOD 
ing of eight on a side. 



-2-6 



10 

9-3 

8-4 



120 Ans. 

2. Required the number of balls c 
finished triangular pile, the bottom ro 
thirty on a side. 

3. How many balls are contained \\ 
angular pile, each side of whose base c 
balls ? 

4* Required the number of balls 
finished triangular pile, the bottom ro 
sixty on a side. 



To find the number of baUs contained in t 

pile. 
Hole.—- Place twice the humber of balls cc 
of the square increased by 1, the number of bi 
side of the square increased by 1 and the numb 
ed in the side of the square on the right hand 
dieular line, and 6 on the left hand side. 

Prop. 1. Required the number of 
in a finished square pile containing 
nde^ 




MlirMrSATZOZf. 



35 
13 
12-2 



660 Ans. 

2. Required the number of balls contained in a 
finished square pile, the lower tier containing thirty 
in each. An.^, 9456- 

3. Required the number of balls contained in a 
finishedsquare pile, each side containing twenty balls. 

Ans. 2870. 

Required the number of balls contained in a fin- 
ished square pile, each side containing twenty- three 
balls. 



To ascertain the number of halls contained in a finished 

rectangular pile. 

RuLt. — - To twice the number of coursee increased by If ^^^ 
the the product of the number less by 1 in the top row multiplie<l 
by 3, and place the sum together with the number of couries lO. 
creased by 1, and the number of courses on the right hand side of 
the line, and 6 on the left hand side. 

Prop. 1. The number of courses in a finished rec- 
tangular pile is thirty, and the number in the top row 
is thirty-one, required the number contained in the 
pile. 

151 

31 

30-6 



93405 balls Ant. 




t. The qumber of courses in a fiuished rectang- 
ular pile is twenty, and the number in the upper 
coarse is twenty four, required the number contained 
in said pile, Ans. 770(X 

3. The number of shot in the upper course of a 
finished rectangular pile is forty-one, and the num- 
ber of courses thirty, how many shot are contained 
in said pile ? Ans. 26055w 

4. How many shot are in a fini^ed rectangular 
pile, the length of the bottom course being fifty-nine 
and its breadth twenty ? Ans. 1 1060. 



MACfflNERY. 



To ascertain the number of revolutions that a drum, fuSkf 
or spindle will make, when connected together by belts or 
bmuts, the velocity of one and diameter being given, 

RuLS. — Place the velocity and diameter of the drivers on ths 
right hand aide of the perpendicular line, and the diameter of the 
driven on the left hand aide of the line. 

Prop. 1. A belt connects a drum of two feet in 
diameter, making forty revolutions in a minute with 
one of four inches in diameter. Required the veloc* 
ity of the smaller drum. 



-4 



40 

1^-3 

2 



340 revolutions per min. Ant. 



68 



jUcAtUBBY. 



2. How many rerolutions will a ipiodle of two 
Inches in diameter make, connected to a drum of 
three feet in diameter performing thirty revolutions 
per minute t Aiis. 540 

3. A drum of four feet in diameter performs sixty 
revolutions per minute. Required the diameter of 
that drum, whose velocity is 676 revolutions per min- 
ute. Ans. 5 inches. 

4. What is the twist of yarn per inch, spun on a 
mule with the following geer, pullies, &c.: geer on 
front roller, 54 teeth ; geer on lower end of tumbling 
shaft, 27 teeth ; geer on upper end of tumbling shafts 
34 teeth ; geer on fly wheel shaft, 60 teeth ; diame- 
ter of fly wheel, 36 inches ; diameter of twist poliy, 
where rim band runs, 16 inches ; diameter of twist 
puUy, where drum bands run, 12 J inches ; diameter 
of drum, where the drum band runs, 10 J inches ; di- 
ameter of drum where spindle band runs, 10 inches ; 
diameter of spindle whirl, 1 inch ; diameter of front 
roller, 1 inch. 

Solution. -27 ( 64- 3- 

^2 -5o I 44- 2- 
-2-8-16 I 36-12-3 
-.2 I 25- 



-3-21 



-22 



2- 
10-5 

7- 



15 turns per inch Ana. 
5, What is the draft of a spinning frame, front 
roller 1} inches ; diameterof back roller i of an inch; 
pinion on front roller 4o teeth, stud 84 to 21 teeth ; 
geer on back roller 50 teeth. 
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3- 


••6 


8- 


5 --40 


84- 4- 


-^21 


60- 10 




10 is to If Awu 



u 
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SQUARE ROOT. 



The square of a number is the product arising from a 
number multiplied into itself* 

The extraction of the square root is the finding of such 
a number as, being multiplied itself, will produce the num- 
ber proposed. 

Role* Separate the given number into penods of two 
figures each, beginning at the units* place. 

Subtract from the first period at the left hand the great* 
est square it contains, setting the root of that square as a 
quotient figure, and doubling said root for a divisor, and 
bringdown the second pedod to the remainder for a div* 
Idend* 

Try how often the said divisor (with the figure used in 
the trial thereto anne^^ed) is contained in the dividend, and 
set this figure in both the divisor and root ; then multiply 
and subtract, as in division, and bring down the next pe** 
riod. Double the ascertained root for a new divisor^ and 
repeat the process to the end. 

PaooF. Square the root, adding in the remainder, if 
njiy, and the result will equal the given number. 



SXAMPLB* 

Whftt is the square root of 30 1;88, 696025 1 

« « • • 
1 ) 30138, 696025 (173,605 
1 1 



27) 201 
7 189 

343) 1238 
3 1029 

3466) 20969 
6 20796 

347205) 1736025 
1736025 



CUBE ROOT, 



The cube of a number » the product of that number 
multiplied by its square. 

The extraction of the cube root is the finding of such a 
number as, being multiplied into its square, "will produce 
the number proposed. 

Rule. — Point off the given numbers into periods of 
three figures each, and find the nearest cube to the first 
period ; subtract it therefrom, and put the root in the quo- 
tient ; then thrice the square of this root will be the trial 
divisor for finding the next figure. 

Set off a little to the left the next figure ; with thrice the 
preceding figure of the root ; multiply this by the lait fig 



OOBl U«Vt. 

ore, and tet this under the trial divltor, remo 
ares to the right, and the sam will be the trai 
Under this divisor put the square of the la 
ore of the root, which add to the ttro sums al 
sum will be the trial divisor for finding the 
the root ; then the true divisor is found, as be 



EXAWLEB. 




What is cube root of 20SS7i ? 




3 multiplied by 5 — 7J 

159 . . 1431 


2053r9'( 

125 


8931 


80379 
80379 
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